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Study on single-plane biaxial balance monitor system
in ultra-precision aspheric grinding
GUO Yin-biao, ZHENG Lin, WANG Zhen-zhong
(D epartment of M echanical and Elect ri cal Eng ineer ing , X iamen Universi ty , X iamen 361005, China)
Abstract: An intelligent single-plane biax ial balance monito r system in ultr a-pr ecision grinding w as put
fo rw ard. For inf luence of the interaction o f v ibrat ion of w heel and w orkpiece on a ripple on the w ork-
piece surface, this sy stem adopts sing le-plane balance correction fo r the principal axises of w heel and
w orkpiece synchronouslly, and it analy zes integrally the balance condition o f w ho le sy stem and the
surface error of w orkpiece by pro cessing the vibrat ion data of w heel and w o rpiece together. The ex-
perimental results show that this sy stem can reduce the surface erro r of w or kpiece and decrease the ab-
r asion of w heel to improve machining accur acy. T he measur ing data prove the cor rect ion o f integ ral
analyses.
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A0= Am , (1)
在测量平面上加上标准质量 Q,测得振动矢
量,




















波形可近似为简谐波, 设工件的振动为 A1 cos






( R- Mt+ A1co s(2Pf 1 t+ U1 ) co s(2Pf 1 t)
( R- Mt+ A1co s(2Pf 1 t+ U1 ) ) sin(2Pf 1 t)






( a) Integ ra l frequency r atio
( b)频率比为非整数
( b) Non- integr al fr equency ratio
图 1  加工后的表面波纹
F ig. 1 T rack of r ipple on the w orkpiece
在表面上截取一个垂直于半径方向的截面,













如图 2( c) , 进给速度会影响表面波纹的疏密。
因此,在加工过程中,影响加工表面效果的主
要因素有砂轮和工件的频率比值, 砂轮的进给速
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度以及砂轮和工件相对于基准相位的角度。可根
据不同的加工要求选择合适的参数进行加工。
( a)沿 y 轴方向的截面
( a) Y-ax ial cross section
( b)相位对截面的影响
( b) Effect of phase on cr oss section
( c)进给速度对截面的影响
( c) Effect of feed r ate on cross sect ion
图 2 截面图
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4  系统软件

































球半径为 2 275 mm,工件的转速为 200 r/ m in,砂










图 5  实验结果





6  结  论
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件的相位,频率比值以及砂轮的进给速度等参数 来提高加工精度。
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